The effect of the common c.2299delG mutation in USH2A on RNA splicing.
Recessive variants in the USH2A gene are an important cause of both Usher syndrome and nonsyndromic retinitis pigmentosa. A single base-pair deletion in exon 13 (c.2299delG, p.Glu767Serfs*21) is considered the most frequent mutation of USH2A. It is predicted to generate a premature termination codon and is presumed to lead to nonsense mediated decay. However the effect of this variant on RNA has not been formally investigated. It is not uncommon for exonic sequence alterations to cause aberrant splicing and the aim of the present report is to evaluate the effect of c.2299delG on USH2A transcripts. Nasal cells represent the simplest available tissue to study splicing defects in USH2A. Nasal brushing, RNA extraction from nasal epithelial cells and reverse transcription PCR were performed in five Usher syndrome patients who were homozygous for c.2299delG, two unaffected c.2299delG heterozygotes and seven control individuals. Primers to amplify between exons 12 and 15 and exons 10 and 14 were utilised. Significant variability was observed between different RT-PCR experiments. Importantly, in controls, PCR product of the expected size were amplified on all occasions (13/13 experiments); for patients this was true in only 4/14 experiments (Fisher exact test p = 0.0002). Bioinformatics tools predict the c.2299delG change to disrupt an exonic splicing enhancer and to create an exonic splicing silencer within exon 13. Here, we report an effect of the common c.2299delG mutation on splicing of exons 12 and 13 of USH2A. Future studies are expected to provide important insights into the contribution of this effect on the phenotype.